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e^ubsQtutsd ImidKopyraadnes 

Teehnlcalfield 

The Invention relates to novel compounds, which are used In the pharmaceutical tadusby as acMve 
compounds for the production of medlcam^rts. 

Plierart 

in European patent applications 204285 (vahlch corresponds to US patent 4,725.601). certain imldazo- 
heterocycllc compounds are disclosed, which are said to be useful In the beatment of ulcere. In Euro- 
pean patent application 299470 (which corresponds to US patent S,1 12.834). certain imldazopyridlnes 
and -pyrazines are disclosed, which are said to have an excellent protective effect on the stomach and 
intestine of warm-blooded animals. Intematlonal patent appHcaUon WO 99/28322 describes heterocyo- 
lie compounds, amond others ImWazopyrazlnes wBh a certain substitution pattern, which are aald to 
inhibit gastric add secretion. 

Stfmmarvoft hH Inventien 

The invention relates to compounds of the formula 1 




(1) 



In which 

R1 is hydrogen, 1-4C-anq^. 3-7C5.cycloalKyl. 3-7C>cycIoalKyM-4C-alKyl. l-4C>alls0xy. I^aikoxyw 1- 
4C-aIKyl. 1-4C>a|l<o>tyca*ony1. 2-4C-alRenyl. 2-40alKynyl. fluoro-MCalkyl or hydro)v1-4C- 
alkyl. 

R2 is hydnsgen. 1-4C-aIky1. aryJ. 3-7CcycloalkyI, 3-7C.cycloan«yi-1-4C-alkyl, MC-alkoxycarbonyl. 

hydroxy-1-40alkyl. fmoro-1-4C-alkyl, halogen, 2-4C-alkenyl. 2-4C-alKynyl. amino, mono- or dl-1- 

4C-ali;ylamIno-1-4C-allcyt or cyanomeihyl, 
R3 is halogen. fluoro.1-4Callcyl, 2.4C^lkenyl. 2-4C-aH^yl. carbmqrf. cyano. l-4C-all«wycarbonyl, 

hydroxywi.4C-alM. 1-4C.alKooy-1-4C.aIkyI. 1.4C^Koxy^1-4C^ail«Mcyu1.4C-aikyl. fIuoro-1-4C- 

allaixy^1-4C-alM or 0ie group -CO-NR31 R32. 

where 

R31 is hydrogen, hydroxyl. 1-7C-alkyl. hydro;Qf-1-4C.alKyl or l-4C-aiKoJV.1.40alky« and 
R32 is hydrogen. 1-7C-a1Kyl, hydrw^1-4C.aIKyI or 1.4C.alkoxy^1-4C.aIlQ^, 
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orvfhere 

R31 and R32 tagather, including the nitrogen atom to which both are bonded, are a pyFnilldino. 
piperidinb. piperazino. l4-1^C-aIkylptperazino or morpholino group. 
X isO(o)9gen)orNHand 

Ar Is a mono- or blcyelio aromafic residue. substRuted by B4. R5, RB and R7, which Is selected Itom 
ttie group consisUng of phenyl, naphthyl, pyrrolyl, pyrazolyl, Imldazolyl, 1^,3*tr1azolyl« indolyf, ben- 
zimldazolyl, ftjiyi, banzofuryl, thienyl, benzothienyl. thiazolyl, isoxazolyl. pyridlnyl. pyrimldlnyi, 
chinollnyl and Isochlnolinyl, 
wherein 

R4 Is hydrogen, iwjc-all^yl, hydroxy.MC-allqfl, 1-4C-alkoxy, 2-4C-alkenylaxy. 1-4C-aIkylcartiQ- 
nyi, carboxy. 1-4C-alko;Q^rt>onyl, carbmy-1-4C-a|lc/l, l-4C-all«my^bonyK*1-4C*alkyl* halo- 
gen, hydroxy* aryl, ary|-l-4C-an^. aryM»cy, aryi-1-4C-aIkoxy, tdfluoromethyl, nitro, amino, 
mono- or dl-1-4C-alkylamlno, 1-4C-aIkyIcarbonylamlno. l-4&alkaxycarbonyiamino, 1-4C- 
alKo)^1-4C-alkoxycarbonylambio or suHbnyl. 
In which 

aryl is phenyl or substituted phenyl with one, tuo or three identical or diffierent substnuenis 
from the group of 1-4C-Qlkyl. 1-4&alko)qf, carboxy, 1-4&aikoxycartionyl. halogen, trtfiuoro* 
m^yl, nitro, trffluoromethoxy. hydroxy end cyano, 
R5 is hydrogen, 1'4C-£rilcy1. 1-4C-alko9v. 1-4&aiko)^rbonyl. halogen, trlfluoromethyl or hj^- 
droxy. 

R6i5 hydrogen, 1-4C;«II^. 1-4C-alkoxy. hydroxy or halogen and 
R7ls hydrogen. 1-4C-aII^ or halogen, 
and the salts of these compounds. 

1-4C^li^ represents straight-chain or branched alkyi groups having 1 to 4 carbon atoms. Examples 
which maybe mentioned are the butyl, isobufyl, sec^butyl, tert-butyl, propyl, isoprepyl, ethyl and ttie 
m^hyl group. 

3.7C-CycloalkyI represents c^lupropyl, i^lobutylp cyclopentyl, cyclohexyl and cycloheptyl. of which 
cydopropyi, cyelobutyl end cydopentyl are preferred. 

3-7C-Cyck>alkyl-1-4C-a1kyl represents one of the afbremenUoned MC'^kyl groups, which is 
substituted by one of the aforementioned 3-7C-cydoall^ groups. Examples which may be men- 
tbned aro the cydopropylmelhyi. the cydohexylmethyi and the cydohaxylethyl group. 

1-4C«AIKoxy represents a group, which in addition to the oxygen atom contains one of the afbremen- . 
tioned 1-4C-aikyl groups. Examples which may be menta'oned ore the butoxy, IsobutoJOfi seo-butoaQr. 
tert-butoxy. propoxy, isopropoxy and prefierably the ethoxy and methoxy group. 

1-4&Alkoxy-1-4C-alfcyl represents one of the afbrementioned 1-4C-alkyl groups, whl^ is substituted by 
one of the afbrementioned 1-4C-alkoxy groups. Examples which may be mentioned aro the metho^ 
methyl, tiie methoxyethyl group and the butoxyethyi group. 
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I^C-Alkoxycarbonyl (1-4C.a|koxy-C(0)-) represents a carbonyl group, to m&\ one of the aforemen- 
tionea l-*n>giKaxy groups is DOiiaea. cwrnpies* wmwi may mwiuwnw «io miw 
(CHaO-C(OH and the etho)^rbonyl group (ChUCH^O-CCO)-) . 

2-4C-Alkenyl represents stiafght-chain or branched alkenyl groups having 2 to 4 carbon atoms. Beam- 
pies which may be menfloned are the 2-bulenyl. 3-butenyl. 1-propenyl and the 2-propenyl group (allyl 
. group). 

2-40AlkynyI represents slralght-t*aln or branched alkynyl groups having 2 to 4 carbon atoms. Exam- 
ples whUSi may be mentioned are the 2-butynyl, 3*utynyl, and preferabry the 2-pnapynyl, group 
(propargyl group). 

Ruoro-1-4C-a«qrt represents one of the aforementioned I^C-alkyl groups, which is substituted by one 
or mora fluorine atoms. An example which may be mentioned Is the trtfluoromethyl group. 

Hydroxy-1-4C-alkyI represents one of the aforementioned 1-4C-alkyl groupSp which Is substituted by a 
hydroxy group. Examples which ntay be mentioned are the hydroxymethyl. the 2-hydroxyethyi and the 
S-hydroxypropyl group. 

Halogen within the meaning of the invention fcs bromo, chloro and fluoro. 

I^qno- or dl-1-4Calkylamlno represents an amino group, which Is substituted by one or by two - Identi- 
cai or different - groups from the aforemenHoned 1-4C-alkyl groups. Examples which may be men- 
tioned ai« the dimethylamino, the diethylamino and the dRsopropylamina group. 

IWIono- or dh1-4C-alkylamlno-1-4C-aIKyl represents e I^C^Ikyl group, which is substituted by a mono- 
or dM-4C-aIkyIamtno group. Examples which may be mentioned are the dimethylaminomethyl, the 
diethylamlnomethyl, the methylamlnomethyl and the dUsopropylaminomethyl group. 

1^0-.Alkoxy^1-4Calkoxy represente one of ttie aforementlonBd I^C-alkosqr groups, whlrti Is substi' 
tuted by a furflier 1-4C-alkaxy group. Examples which may be mentioned are tlie groups 
2-(methoxy)ethoxy (CHrO-CHrCHz-O-) and 2-<ethoxy)ethoxy (CHa-CHaWHarCHa-O-). 

1^C-Alkoxy-1-4C-alkoxy-1-4C-alkyl represents one of the afbremsntloned 1.4C-alkoxy.1-4C-alkyI 
groups, which Is substituted by one of the aforementioned 1-4C-alkoxy groups, An example which may 
be mentioned Is the group 2-(methoxy)ethoxymethyl (CHarO-CHa-CHrO-CHzr)* 

Fluoro-1-4C-alko)y represents one of the afbremenfioned M&alkoxy groups, which Is completely or 
mainly subsfitutad by fluorine, 'main V meaning In this connection that more than half of the hydrogen 
atoms aro replaced by fluorine atoms. Examples of completely or mainly fluoro-substltuted 1'4C-alkoxy 
groups Which may be mentioned are the 1 ,1 ,1 ,3 A3-hexafIuoro.2-propoxy. the 2.trlfluoromethyK2. 
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propoxy. the l.l.l-trlfluoro-Z-proppxy. the peifluoro-tert-butcwy, the 2A3.3,4A4-heptafluoro-1-butoxy. 
the4,4.4-«fluoro-1-buto)cy, the 2.2.3.3w3-pBntafluoropropoxy. the perfluoroethcoy, the 1.2.2.trifluoroeBi- 
oxy, in particular the 1 .1 .2^-4etralluoro6thoxy. the 2A2-*lfluoro6thoxy. the trifluoromethoxy and pref- 
erably the difluoromefiun^ group 

Fluoi©-1-4C-allcwvl"4C-aHVl rejwesenls one of the afaremwitlonecl 1-4C-alkyl groups, which is sub^ 
tuted by alMoro-1-4C-al|cooqf group. Bramples of fluoro-1-4C-alKo3Qr-1-4C-aM groups are ttie 
1,1,2.2-telranuoroBtho)qme9iyl, the 2^a^uoroethoxymethyl. the triflueromeihoxyBtlq^ and the 
(Wluoromethoxyethyl group. 

1-70^kyl represents stralght-<Sialn or branched alkyi groups having 1 to 7 carbon atoms. Examples 
which may be mentioned are the hqi^. Isohepiyi (5<me0iylhe)q4). hexyl. fsohexyl (4-methylpentyl), neo- 
hexyl (3.3^ethyliulyO. pentyl, Isopentyl (3-melhylbutyl), neopentyl (2,2-dlmethylpropyi). butjU. lsobu> 
t^, seo-bulyl. tert-butyl. propyl, Isopropyl, ethyl and the methyl group. 

Groups Arwhlch may be mentioned are, for example, the following substituents: 4-acetoxyphenyl, 4- 
acetamldephenyl, Z-me«ha)7phenyl, 3-mettto)q^henyl. 4-methoxyphenyl, 3-ben^oxyphenyl. 4-ben^ 
OKyphanyl. 3*enzyloxy4-mBlhoxyphenyl, 4-ben2yloxy-^metht»typhenyI, 3,5*is(trffluoromeBiyOphenyl, 
4-butoxypheriyl, 2-chlorophBnyl. 3-chlorophenyl. 4-chlorophenyl, 2-chloro-6-fIuorephenyl, 3-chloro-4- 
fluorophenyl, Z-chioro-S-nltrophenyl, 4-chloro-3-nltrophenyl, 3-(4-chlorop'.ienoxy)phenyl. 2.4-dlchloro- 
phenyl. 3/Nlifluorephenyl, Z.4-dihydrojqrphenyl. 2.e-dlmethoxyphenyl. 3.4-dimethojq/w5^iydroxyphenyl, 
2.5-dlmethylphenyl. 3-elho)v-4-hydro3qfphenyl, 2-4IUQrophenyl. 4-fluoniphBnyl, 4-hydr»qfphenyI, Z- 
hydroxy-5-nllrephenyl, 3-methow^-nllropheiiyl, 3-nilrephenyl. 2.3,6-trich)orephwyl, ZAB-trlhydroxy^ 
phei^. 2,3^trtmBthwcyphenyl. ZJiydroxy^l-naphthyl, 2-methoxy^1-naphthyl, 4-melh08q(«-maphttiyl, 1- 
melhyl-2-pyrrcrtyl, 2-pyrroiyi, 3-melhy^2^Iy^rolyl. 3.4Kllmethy«-pyrrolyl. 4-(2-methoxycartJonyIethyl)-3- 
methyl-2-pym>lyl. 5-ethoJVBarbonyl-ZAdlmethyW-pynolyl, 3^dlbromo-S-methyl-2-pyiTqlyl. Z.MIme- 
1hyh1-phBnyt-3-pynoIyI. 8-carboxy-3-e0»yl-4-methyl-2-pyrrolyl. 3,5-dlm8ttiyl-2-pymjlyl, Z,5-dimBthyi-l-(4- 
trlfluoromethylphenyl)-3-py»TOlyl. i-(2.6-dichloro-4-trlfluoromethylph6nyl)-Z-pymjlyI, 1-(2-nItrobenzjrf)-2- 
pyrrolyl, 1-(2-^IuorephenyJ>-2-pyrrolyl. 1-(4-trmuoromethoxyphBnyl)-2-pyrTOlyl. 1-(2-ntoobenigfO-2-pyrrolyl. 
1-(4-ethoxycarbonyl)>2,5-dlmethyl-3-pyrrolyl. 5^;hloro-1.3-dImethyl^yrazolyl. 5-chlon»-1-mBthyl-a- 
. trtfluoromBthyl-4-pyrazolyl, 1-(4-chloroben2yl)-5-pyrazoiyl. i.3-dimelhyl-S-(4-ohlorphenoxy).4-pyrazolyl. 
1^ethyl-3-ti«iuomethyl-5-(3-irllluoromBthylphBnoxyH-py«»lyl,4^ 

phenylVS-pyraaoW, Mlylwq»i.1-melhyl*triIluoromeBiyl-4-pyrazolyI. 5^oro-1-phenyi-3-trtfluoio- 
methyl-4-py»azolyI, 3,S<llmethyl-1-phenyl-4-lmldazDlyl. 4-bromo-1-methyl-5.|mldaz»Iyl. 2-bulyIlml- 
dazolyl. 1^ihenyl-1.Z.3^rlazol-4^, 3^fidolyl, 4-indoIyl. 7-lndolyl, 54nethoxj^3-lndo«yl, 5-benzy1oxy^ 
indolyl, 14lenzyl-3^ndolyl, 2-(4-chlorephenyl)-3.fndoiyi, 7-ben^oxy^-lndolyI, B-benzyloxy-S-lndolyl. 2- 
methyl-54»ltit>-3-lndo|yl.4.5.e,74etrafluoni-3-indolyl. l-(3.5-dHluorobenzyl)^dolyl, l-methy«-(4- 
tiifluorophenoxy)-3-lndoiyi, i^ethyW-benzImidazntyl, S-nltro-2-tUfyl, S-hydroxymethyl-2-ftiryl. Z-fUryl, 3- 
ftiryl. 5-(2-fl]tro-4-irffluoromethylphenyl>-2-lUryl,4-ethcMcycarbonyl-S-mBthyl-2-fijryl, 5-(2-trifluoromethoxy. 
phsnyl)-Z^iyl. 5-(4-methoxy-2-nHrophenyl)-2-fuivl, 4-bromo-Z*iryl. 5-dlmethylamlno-2p*jryl, S-bromc 
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2-1Uryl. S.sulfb-2-ftiiyl, Z-benzofuryl, 2-thlenyl. 3-thIenyl, 3-methyl'2-thteny|, 4-bromo-2-thieny|. 6-bromo- 
;3.fhlPnvf.. ?vnftr€u^-thifinyl. £H-methyJ-2-thlenyl, 5-(4-niethoxyphenyI)-2-thlenvl. 4-m8thyl-2-ihieny>, 3- 
phenoxy.2-thlenyl, S-carboxy-2-thtenyl, 2.5-dicWorD-3-thienyl, 3-methoxy-2-thienyl, 2-benzothlenyl, 3- 
fnethyl-2-b8nzGlhlenyl, 2-bromo-5^Ioro-3"benzot|itenyl,2-thfazolyl, 2-amino-4-chtoro-S-th!a2olyl, 2,4- 
dlchlofo-S-thlazolyl, 2-dlBthylamIno-5-thIazolyl, 3-me1hyl-4-nHro*S-!sQxazDlyl, 2-pyridyl. 3-pyridyl. 4- 
pyridyl, B-methyK2-pyrldyl, 3.hydrojcy-«-hydro3vmethyl-2-memyI-4ijyrldyl 2,6-dichloro-4«pyridyl, 3- 
chloro^trifluofomethyt-2i>yridyl. 4.e.dlmethyl.2-pyridyl, 4-(4-chloropheiiyl)^-pyrldyl, 2-cWorQ^ 
meJhoxycarbonyW-methyM-phenyW-pyri^ 2-chloro^yrWyl, 6-(3-trlfluoromeihylphenoxy)^.pyrliJyl. 
2-(4-chlorophenoxy>3-pyridy|, 2A<*InriBtho)Qr-5-pyrlmIdlnyl. 2-qulno«nyl, 3-quinonnyl. 4-quInonnyl, 
2-xWoro*qulnollnyI, 2-<*lon>^methrocy^quinallnyl, a-hydroxyb2-qulnolinyl and 4-lsoquinolinyl. 

2-4C-Alkenyioxy rapresents groups, which In addition to the oxygen atom contain one of the abovemen- 
tioned 2-4C-alKenyl groups. Examples, whldi may be menQoned. are the 2-butenylo3q^. 3-butBnylo3y. 1- 
propenytoxy and the 2-propenylo9v group (allyloxy group). 

1-4C-Alkylcarbonyl represents a group, which in addition to the cafbonyi group contains one of the afo- 
rementioned 1-4C-a!Kyl groups. An example which maybe mentioned Is the acetyl group. 

Carboxy-1-4C-alKyl represents 1-4C-alkyl groups which are subsBtuled by a carboxyl group. Emmples. 
which may be mentioned, are the caiboxymethyl and Oie 2-carboxyethyl group. 

1^CnAIkoxycafbonyH-4C-aIkyi represents l-4C-alkyl groups, which are substituted by one of the 
abovementioned l-4C-a!koxycarbonyl groups, examples, which may be mentioned, are the Methoxy- 
carbonylmeOiyl and the ethoxycarbonylmeOiyl group. 

Aryl-1-4C-alM represents one of the aforementioned 1-4C-e|kyl groups. wWob Is subslrluted by one of 
the abovementioned aryl groups. An exemplary preferred aryl-M&allqrf group is the bensg^ group. 

AfyH-4C-alkoxy represents one of the aforemenBoned 1-40-alkoxy groups, which Is substituted by on© 
of the abovementioned aryl groups. An exemplary preferred aryl-1-4C-alkow group Is the benzyloxy 
group. 

1-40-AII^carbonyIamino represents an amino group to which a 1-4C-alk^carbonyl group Is bonded. 
Examples which may be mentioned are the proplonylamino (CaHrCtOlNH-) and the ace^amlno group 
(acetamlde group) (CH3C(0)NH*) . 

1-4C-AIKoxycarbonylamino represents an amino group, which Is substituted by one of the afbremen- . 
tioned I^C-alkoxycarbonyl groups. Examples, which may be menfloned, are the ettioxycaibonylamino 
and the methoxycarbonylamino group. 

l^C-Alko;^-1-4C-alkoxyoaibonyl represents a carbonyl group, to whidi one of the aforementioned 
1-4C-alkoxy-1-4C-alkaxy groups Is bonded. Examples which may be mentioned are the 2-(mBtho3qf}- 
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ethoxycarbonyl (CHrO-CHaCHa-O-CO-) and m 2^Blhoxy)ethoxycaitionyl group (CHaCHrO-CHzCHz- 

0- CO-). 

1- 4C-A!koxy^1-4C-alla»qfcarbonslamlno represents an amino group, whf^ Is substituted by one of the 
aforementioned 1-4&alkc»^1-4C-alkoxyoarbonyl gnuips. Examples which may be menttoned are the 

2- <methopcy)Bthoxycartionylamlno and the 2-(ethoxy)ethoxyearbonylamlno group. 

Possible salts of compounds of the formgla 1 - depending on subslitu«on - are especially all acid addi- 
tion salts. Particular mention may ba made of the pharmacologically tolerable salts of the inorganic and 
organic acids customarily used in pharmacy. Those suitable are water-soluble and vtfater-Ihsolutrie acid 
addition salts vM\ acids such as, fbr rampie, hydnichiorfc add, hydrobromfe acid, phosphoric add, 
nKrlc add, suHUrtc acid, aoetfc add. dtric acid, D-giuconIc add, bmzolc add, 2-(4- 
hydro)^Bnzoyl)benzolc add, bu^ic add, suHosalioylic add, malete add. lauric add, maHc acid. fU- 
manc add, succinic acid, oxalic add, tartaric add, embonlc add, stearic add, toluenasutfonic add, 
methanesulfohlc add or 34iydro)Q^-2-naphthoic add, where the adds are used In salt preparation - de- 
pending on whether a mono- or polybasic add is concerned and on which salt is desired - in an equimo- 
lar quantitative ratio or one differing there from. 

Phannacoiogioally intolerable salts, whldi can initially be obtained, for example, as process products In 
the production of the compounds according to tfie invention on the industrial scale, are converted into 
the pharmaMtooicaily tolerable salts by processes known to the person skilled in the art 

It Is known to the person skilled in the art that the compounds according to invention and their salts, if, 
for example, they are isolated in crystalline form, can contain various amounts of soh^nts» The inven- 
tion therefore also comprises all solvates and in particular all hydrates of the compounds of the formula 
1, and also all solvates and In particular all hycftBtes of the s^lts of the compounds of the formula 1. 

One embodiment of 0ie invention (embodiment a) relates to compounds of the formula la 



in which R1 . 1^, and Ar have the meanings given above, and ihelr salts. 

Another embodiment of the Invention (embodiment b) relates to compounds of the fonnula 1 b 
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(1b) 



In which R1 , R2, R3 and At have We meanings given above, and their satta. 

Among the compounds of formula 1 . those are to be mentioned particularly. In which 
R1 is hydrogen or 1-4C-alKyl, 
R2 Is hydrogen or 1-4C-alkyl, 

R3 18 halogen. cart)oxyl, l^CaltaKycaitonyl. hydro)cy-1-4<>alM. 1-4<>allw1-4C-alkyI. or the 
group -CO-NRSIRdZ. 
where 

R31 Is hydrogen. l-TOalKyl. hydroxy^1-4C4lKyl or MC-aIkoxyu1-4C-alKyl and 
R32 Is hydnogoi or 1-7C-alM. 
ar vuhere 

R31 and R32 together. Including the nitrogen atom to virtilch both are bonded, are a pyirolldlno. 
piperidino. plperadno. N-1-40alkylpIpera2ino or morphoMno group. 
X l9 0(o)vgen)orNH. . 

Ar ie a phenyl group substituted In the 2-poBitlon by R4 and In the B-posWon by B5. 

where „ 
R4 is hydrogen. MC-alKyI, hydn»cy-1^C-aikyl. l-4C^Ikoxy. MC-alkoxycarbonyl, trifluoro- 
methyl, amino, mono- or dl-1-4CaIkylamino. i^C-alkyI«;arbonylamino. 1-IC>alKoxycarbony|. 
amino or i-4C-anco)q^-1^C-allooxycarlJonylamino and 
RS is hydrogen, 1-4C-alkyl or 1-4C-a]koxy. 
or 

Ar Is selected fh»n the group consisting of 4^ceto)typhenyl. 4^cetamldophenyl. 2-methoxyu 
phenyl. Smielhoxyphenyl. 4-methoxyphenyl. 34)enzyloxyphenyl. 4-bsnzyloxyphenyl. 3-bBnzyloxy- 
4.melhoxyphenyl. 4-benzyIoxy^methoxyphenyl. 3,5-bls(trtfluoromethyl)phenyl. 4.buto;cyphenyI. 
2.chlorophenyl. 3-chlorophenyl. 4-chlorophenyl. 2-chloro^fluorophenyl. S-chloro^fluorophenyl. 
2-cWoro-S.nitrophenyl. 4Hrtiloro^itrophenyl. 3-(4-chlofophenoxy)phenyI. Z/Wlchiorophenyl. 
3 A^Ifluorophenyl. 2.4-dihydroxyphenyl. Z,6K«metho>cyphenyi. 3/l-dimemo)cy*hydiwyphenyl. 
zis^Jimethylphenyl. a-ethoxy^hydrexyphenyl. 2.fluonjphenyl, 4.fluorophenyl. 4^iydrQxyphenyl. 
2*ydf»xyu5^ltrophenyi, 3.me!hoj»y.2^trophenyl, 3-nltrophenyi. 2.3.5.tr1chlorophenyl, 2.4.6- 
Whydiwyphenyl. 2,3/MrimBthoxyphBnyl. 2.hydro)cy-l.naphthyl, 2-methoxy.1-naphthyl, A- 
methoxy-l-naphttiyl. 1.msthyl-2-pyFTolyl. 2.pyiTolyI. S-methyl^-pyrrolyl. 3.4-dlmethyl-2-pyrrolyl. 4- 
(2-melhoxycart>onylethyl)-3-methyl-2.pynTilyl. S-ethoxycaibonyl-2.4.dlmethyl^pyrrolyl. 3.4- 
dlbiomo.s.methyl.2-pynolyl. 2.5-dImethy|.1-phenyl-3-pyrrolyl, SHsaiboxy^yl-4^n6thyl-2- 
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pyrrolyl, 3,5-flImBthyf-2-pyrrolyI, 2.5KlImemyl-1-(4-trifluoromethy1pheny1)-3-pyrroW 1-(2,6- 
dlchloro^trlfluoromBthylphenylK-pyrroIyl, vp-nilrobenzylK-pyrroJyl. 1-(2-f|uorophenyl)-2- 
pyrrolyl. 1-(4-lrifluoromethoxyphBnyI)-2-pyrrolyl, 1-(2-nItrobenzyl)-2-pyrrolyl, 1-(4-ethoxycarbonyl)- 
2,5-dlmeUiyl^-pyTOlyl» 5-chloro-1,3-dlmethy!-4-pyrazolyl, S<hIoro-1-melhyI-3-trlfluorDm©thyl-4- 
pyrazDlyl. 1.(4-chtorobBnryl)^-pyra»Iyl, 1.3-cllmemyl-S-(4-chIon>henoxy)-4-pyr^^ 1-fnemyl-3- 
tfifluomeftyl•^-{3-lrtflucOTmethylpheno)yH^^ 

5-pyri0lyl. 5-al1yloxy^lHnBfhyW-trtfluoromethy^ S-chloro-l-phenyl-a-trlfluoromethyl- 
4-pyrazolyI, 3,5-dImBthyl-1-phenyl-4-lm!dazDlyl. 4-bromo-1-methyl-5-lmiclazolyl, 2-bulylIm!dazolyl, 
1^>hBnyI-1 A3^azol-4-yl, 3-!ndolyl, 4-indolyl. 7-1ndolyl, 5-m6thoxy-3-indoiyi, 54)6n2^oxy^3- 
Indoljrt. 1-bBn2yl-a-lndoIyl,2-(4-chlorophenyl^3-lndolyI. 7-benzyloxy^lndolyl, e-ben2yloxy-3- 
Indolyl, 24TielhyI'5.nItro-3^ndolyl, 4.5,6,7-tetrafluoro-3-lndolyl. 1-(3,5-dlflupnib6nzyl)-3-lndo|yl, 1- 
mBthyl-2-(4-trifluorophenoxy)-3-lndolyI, 1-methyl-2-benzlmldazolyl, 6-nltrD-2-fUryI. 6- 
hydraxymethyl-2-AJiyl. 2-1liryl. 3-ftiryl. 5-^tbi>4-wnuoromelhylphenyl)-Z-*jryl. 4-8thoxycarbonyl- 
5.mettiyl-24uryl, 5-(2-trffluorometho>cyphBnyl)-2-njryl. 5^44nettloxy^^^H^opheny^)-2-fUryl, 4- 
bromo-2-ftjryl, 5^«m6thylamino-2-furyl, S-bromo-^Z-tMiyl, 5^ulfo-2-furyI. 2'bBnzofuryl, 2-thlenyl. 3- 
thienyl. 3-methy1-2-thIenyl, 4-bromo-2-th!Bnyl, 5-bramo-2-tbienyl. 5-nItro-2-thtenyl, 5-m6thyl-2* 
thlenyl, 5-{4-memo)cyphenyl)-2-thlBnyl, 4-methyl-Z-thlBny1. 3-phenoxy!.2-thienyl. 5-carboxy-2- 
thienyl, 2,5-dlchloro-3-thlOTyl, 3-methoxy-2-ihiBnyl, 2-benzottiienyl, 3-methyl-2-benzDlhienyl, 2- 
bromo-5-chlorP^-barizomiBnyl, 2-thlazD|yl. 2-amino-4-ch]orop5-thlasDlyl, 24-dichloro-5-ihlazolyi. 
2-diethyIamlno-5-ttila29D!yl. 3-methyl-4^nn>^isoxazolyl, 2-pyridyl» 3-pyrtdyl. 4-pyrldyl, frwettiyl-Zp 
pyridyi^ 3.hydroxy-*hydiwymethyl-2-m^ 2,6-dtehloro-4-pyridyl, S-cWoro-S-trifluoro- 

methyl-2-pyi1dyl, 4,e-dimett^yl-2-pyridy!, 4-(4-chloroph6nyl)-3-pyridy|, 2-chloro-5-methoxycarbonyl- 
e-methyM-phenyl-S^syridyl. 2-chloro-3-pyridyl, 6-(3-tfifluoromethylphenoxy)-a-pyridyl, 2-(4-. 
chlornphenoxy).3^pyridyl, 2.4-dlmethP?Qr-5-pyrimidlnyI. 2-quInollnyI, S-qulnoHnyl, 4-suinonnyl. 
2-chlorQ<3-qulnolinyip 2-c^loro-6-methoxy-3-quinoliny(. B-hydroxy'2-quinolinyl and 44soqulnollnyl. 
and tha satts of these compounds. 

Among the compounds of the fbmiula 1, those of the fbnnula 1-1 have to be hlghnehted 




in which 
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R1 rs hydrogen or 1-4C-alKyl, 

R3 15 halogen, carboxyl. 1^C-alKo>ycar5onyl, hydroxy-1-4C-alkyl, 1"4C-alKoxy.l-4C-alKyl orth© 
group -CO-NR31R32, 
where 

R31 is hydrogen. 1-7C^alkyl, hydmxy^1-4C-ancyi or 1-4<>alkoxy-l-4C-alKyi and 
R32 Is hydrogen or 1-7C*alKyl. 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolldlno. 

piperidino, piperazino, N-1-4C-alkyIpipBrazIno or morphoHno group, 
R4 is hydftsgen, 1-*C-alM» hydroxy-I^Oalkyl. 1-4C-alKoxy. l-4C-aIkDxycartionyl, trlfluoromethyl, 

amino, mono- or dH-4C-alkylamlno. l^C^lkylcarbonylamlno, l^OallOTcycarbonyiamlno or i< 

4C-alkoxy-1-4C-alko3^rbonylamlno, 
RS Is hydrogen, 14C-alkyl or 1-4C^alkoxy and 
X Is O (oxygen) or NH, 
end the salts of these compounds. 

Compounds of embodiment a to be highlighted are those of formula 1-1, In which 
R1 Is hydrogen or MC^IMi 
R2 Is hydrogen or 1-4C-alKylF 

R3 is halogen, caiboxyl. 1-4C-aikoxycarbonyl, hydroxy^1-4C^lkyl. 1-4C^alkoxj^1-4C-alkyl orthe • 
group '•CO-NR31R32, 
where 

R31 Is hydrogen, 1-7C^alkyl, hydn3xy-1-4C^lkyl or 1-4C.alkoxy-1-4C-aIkyl and 
R32 15 hydrogen or 1-7C-alkyl. 
or where 

RSI and R32 together, Including the nitrogen atom to which both are bonded, are a pynrolldtno, 

piperldino, piperazino. N-l-AC-alkylpIperazIno or morpholino group, 
R4 Is hydrogen, 1-4C-alkyI, hydroxy.1-4C.a!kyl, 1-40alkoxy, 1-4C-alkoxycarbonyl. trlfluoromethyl. 

amino, mono- or dHl-4C>alkylamlno, l-4C-aIkyIcarbonylamlno. l^C-alkoxycarbonylamlno or 1- 

4C-alKoxy-1 -4C-alKoxycarbonylaminQ, 
. R5 is hydrogen. MC^-alkyl or l4C-alkoxy and 
X Is O (oxygen), 
and the salts of these compounds. 

Compounds of embodiment b to be highlighted are those of formula 1-1 . In which 
R1 Is hydrogen or 1-4C'a|kyl, 
R2 Is hydrogen or 1-4C-allQfl, 

R3 is halogen, carboxyl, I^C-alkoxycarbonyl, hydro)cy-i-4C-alkyl, 1-4C-alkoxy-MC«Ikyl orthe 
group -CO-NR31R32. 
where 

R31 Is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl or MC-alkoxy-1-4C-alkyl and 
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R32 Is hydrogen or 1-7C-alkyl. 
orwtiere 

R31 and R32 together, fnduding the nitrogen atom to which boOi are bonded, are a pynolidino. 

piperidino, piperazino, N-1-4C4ll9tp!P«azlno or morpholno group. 
R4 ts hydrogen. 1-4C^II«yl, hydrwy-1-4C-aiM. l-4&«ilki»y, i^^c^koxycarbonyi. trifluoFomethyl. 

amino, mono- or dl-1-4C-alKylamlno, 1.4C-aIlqrtcarbonylamIno, 1-4C-ali«»cycarbonylamino or 1- 

4C-allcc»(y-1-4C-anwxyrart)onylamino, 
R5 Is hydrogen, 1-4C-a!kyl or l-4C-aJkoxy and 
X Is NH, 

and the salts of these compounds. 

Compounds of the Itormula 1-1 to be emphasised are those, In which 
R1 i5l-4C-alkyl. 
R2 Is 1-4C^tkyl. 

R3 is caiboxyl. 1-4&aliawycaibonyi, hydro>v-1-40^llsyl. 1-4C-alkoxy-1-4C-alKyi or the group -CO- 
NR31R32, 
\Mhere 

R31 is hydrogen, 1-7C-alI^, hydrox>^1-40all^ or ^^AO^d^lmllty•'\-4C•aSkjfl and 

R32 fs hydrogen or 1-7C-aiM. 

orwhere 

R31 and R32 tbgetiier, Induding the nitrogen atom to which both are bonded, are a pynolidino. 

pipefidino. plperarino. N-1-4C-alkylpiperazinoormorphollno group, 
B4 is hydrogen, 1-4C-alkyl, hydroxy^l-AO-alkyl, 1-4C-all«ixy, 1-4C-ail«xycarbonyl. trifluoremethyl, 

amino, mono- or dH-4C-^lqrtamIno, 1-4C-aiiqrlc8rbonylamlno. 1-4C-all(Qxycarbonylambio or 1- 

4Ci«yicQxy*1-4C-dkog(ycamonyiamIno. 
R6 Is hydrogen, 1-4C-«rtM or 1-4C-alk09^ and 
X is O (oxygen) or NI-1, 
and the salts of these compounds. 

Preferred compounds of the formula 1-1 are those, in which 
R1 is 1-4C-alkyl, 
R2 is 1-4C-alkyl. 

R3 13 eaitooxyl. 1-40-alkoxycarlionyl. nS«roxy.1-4C.aIkyi, i-4C-alkoo(y-1-4C-alkyl or ttie group -CO- 
NR31R32. 

where 

R31 fs hydrogen. l-nC-alkyl, hydroxj^1-4a«lkyl or l-4C-alkojcy-1-4C-alkyl and 
R32 is hydrogen or 1-4C-alkyl, 

R4 Is 1-4C-all<yl or l-4C-alkylcaibonylamino, 
R5 is 1-4C-alKyi and 
X is O (oxygen) or NH. 
arid theb* salts. 
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j9=TK(^i!?-H^f nrr^rrrfi rfimnnunds of the fnimula 1-1 3Tb ihose, In vwhich 
R1 Is 1-4C-alKyl, 
R2 is 1-4C-allcyt> 

R3 is cartoxyl. 1-4C^Koxycarbonyl. hydroxy-1-4C^a!kyl. 1-4aalKoxy^1-4C-a«cyl or the group -CO- 

NR31B32. 
where 

R31 18 hyarogen. 1.4C-alkyl or hydrojcy^1-4C-alkyI and 
R3Z is hydrogen or1-4C-allcyl. 

R4 is MC-alkyl. 
R6 is 1-4C-anq4 and 
X isOCoxygen)orNH, 
and their salts, 

Particularty pr^feirwl are the compounds given as final products offbrmula 1 1n the examples, and the 
salts of these compounds. 

The compounds acconiing to the invention can be synthesised from corresponding starting com- 
pounds, for example according to the reacUon schemes given below. The synthesis is carried out in a 
manner Imown to Ihe expert for example as described in more delaO in the Ibllowing examples. 

Accoiding to the iiwenKon. the compounds of formula 1 can be prepared as outlined in the reaction 
schemes 1 and 2. Which lllustral© processes Imouwn to the expert and which use known starting materi- 
als. The particular method forthe synthesis and rsacHon sequence of the compounds of fomiula 1 is 
chosen having regard to the specific nature of the substituents and their position. One of the processes 
for producing the compounds of formula 1 consists in condensing a 3,5^isub8tituted 2-aminopyra2dne II 
with an alpha-halocarbonylcompound III (scheme 1). The required 3.5Kllsul»stituted 2-amInopyra2ines II 
are obtained by a substitution reaction of a S^bstnuted 2-amlno-3-bromopyrazine i, containing any 
desired substituent 1^. with ArCHa?<H pC = O or NH), analogously to known procedures (see, fbr ex- 
ample. EP 2042BS). 
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Scheme 1, 




Another process (scheme 2) for produdng the compounds of formula 1 consists in carrying out a sub- 
stitution reaction .starting with an appropriate substituted imidazoH.i^-alpyrazind (IV or V). It Is thus pos- 
sible, fbr example, starting from compounds of formula iV. to prepare compounds of formulc^ 1 where 
R2 = CH2OH (e.g. by Vilsmeler reaction and subsequent reduction) or where R2 = Br or CI (by bromlna- 
tion orchlorination). Further derivaSzatlon of compounds of formula l^where l^ = Br or CI, can be 
accomplished for sample tyy metal-catalysed carbonylat^n to get compounds of fonnula 1 where R2 = 
a1ko9Q^rbonyl or by using the Sonogashira reaction to get compounds of formula 1 where R2 = pro- 
pynyl. A supstttution of 1^ can be canled out likewise, for example by palladium-catalysed carbonyla- 
tion of compounds V as described in more detail In the examples. If compounds, where R3 » -CO- 
NR31R32, are desired, an appropriate derlvatizatlon can be performed in a manner known perse (con- 
version of an ester or carbo;^ic add into an amide). 
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Schemed 



R3 




R1 




R1 



IV,Xs^O,NH 



(1) 



Br- 




R1 



B3 




c 

Ar 



R1 



AT 



V.X = 0. NH 



The fbUowing maniples seive to mustrate the invmtion in greater detail wWiout restHctma tt. Ukeuidse. 
furttier compounds of the fbrmula 1 whose prqiaration is not described explidOy can be prepared In an 
andogous manner or In a manner familiar par se to the person skilled In the art using customary proc- 
ess techniques. The abbrevIaHon min staiids for mlnutB(s). h for hour(s). 
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Examples 

1. 2->Ethyl^6-methyl-beiizyiaiiiine 

To a suspension of 10.4 g (276 mmol) of imihim elumlnlum hydride In 200 ml of dried diethyl ether Is 
slowly added a solution of 20.0 g (138 mmol) of 2-^hyl-&mefh^-benzDnitrlle m 60 ml of diethyl other at 
-10 ''C. After 1 h at 0 and 1 h at room temperature, the reaction mixture is carefully hydrolyzsd wMl 
4 ml of water and 4 ml of 6N sodium hydmw'd© solution. After 2 h at room temperature, anhydrous 
magnesium sulfate is added and ttie reaction mixture is filtered through Ceiite. Evaporation of the sol- 
vent yields 15.5 g (60 %) of the title compound as a colourless on which is used without further purifica- 
tion in the next step. 

2, 2-Amlno-5-liramo-342-^yl-6-methyl*ben2ylamino)^ 

A solution of 1J26 g (5 mmol) of 2*amino'^p5-dlbromopyrazine (B. Jiang et al., Bhofg. Med. Chem. 
20D1. 9, 1149-1154), 1.5g (10 mmol) of 2-ethyI-6-methyl-benzylamine and 1.5 ml of trfethylamine in 3.5 
ml of acetonttrile in a sealed tube is in'adlated in a mlcrowav^oven for 40 min (temperature 180 ''C). 
The onJde reaction mbdures of 10 such runs are combined, treated with safajrated sodium hydrogen 
ceriionate and ^dracted with ethyl acetate. The organic phase Is dried over anhydrous magnesium 
sulfate and e\»porated. The residue Is purified by column Aromatography on silica gel using light pe- 
troleum ethenethyl acetate (4:1, \flv). Crystallization from dloxane yields 102 g (68 %) of the Utie com- 
pound as a odourless solid (m.p. 155 "C). 

3. 6-Bromo-8K2-«tHyl-SHnethyl-ben2ylamino)-2,3-dlmethyl-1mIdazo[1^.a]pyra^ omiato 

To a suspension of 10.0 g (31 mmol) of 2*^lno^romo-3K^<«thy)-6-methyl-ben2ylamino)-^^ In 
60 mi of dioxane are added 4 J ml (46.7 mmol) of 3-bromo-2-butanone and the resulting mtxture Is 
heated to 100 'C. After 2 h a further amount of 4.9 ml (46.7 mmol) of 3-bromo-2-butanone is added and 
the mixture is stined for 16 h. The mbcture is cooled down, diluted with dichloromethane and exb^c^d 
witti saturated aqueous sodium hydrogen carbonate. The organic phase is dried oyer anhydrous mag- 
nesium sulfate and evepamted. PuriRcatlon of the residue by column chromatography on silica gel us- 
ing light petroleum ether/ethyl acetate (4;1p v/v) gives a cotouriess oil whidi Is dissolved in acetone and 
treated wWi a solution of 3.91 g (31 mmol) of oxalic acid dihydrate In acetone. The predpliate is col- 
lected and washed with n-heptane to yield 10 g (70 %) of the tide compound as a colouriess solid (m.p. 
163 ^C). 

4. Ethyl 8^2-emyl-6-mBthyl4»enzylamino)-^3-dimethyl-lm!da3»[1,2-aIpyraadne 

10.0 g (22 mmol) of 6-bromo^-(2-ethyl-6-^ethyi-benzylamIno)*2.3-dimethyl^midazo[1^-^py^ 
oxalate are treated wKh'saturated aqueous sodium hydrogen rart^onate and »lracted wth ^yl ace- 
tate. The wespto phase is separated, dried over anhydrous magnesium sul^ and evaporated to give 
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e-bromo-8-(2-ethyl-B-methyI-bBnzy!ammo).2.3KlimethyH^^^ as a colourtess oD. Ths 

resulting oil thus obtained Is dissol\fed In 80 ml of absolute othanol and 16 ml of triethylamlne and trans- 
ren'eQ ra an autociava. wrer aoaiuon ui w.o y \^ iiunui; ui hsuwuiuih^iii avcuaio anu i .wh u \Oia niiiivi> 
of triphenylphosphlne, the reacfion mbdure is cartionylated (10 bar carbon monoxide pressure. 100 "C) 
lor 14 h. The raaoHon mMure is cooled down, fjltered and evaporated to leave an orange coloured oil 
which Is dissolved in dldiloromethane and extracted with water. The organic phase is dried over anhy- 
drous magnesium sulfate and evaporated. Purification of the residue by crystalllzatton from ethyl ace- 
tate/n-heptane yields 72 g (B9 %) of the title compound as a colouriess solid (m.p. 144 ""C). 

5. &(D!meOiylamlnocarbony1)-a'^-«lhyi*G-methyi-benzylam^^ 2^-dimethyl-imidazo[1f2- 
alpyrazine 

To a solution of 2.3 g (5.1 mmol) of e-bromo-S-CZ-ethyl-O-methyl-benzylamlno)- 2,3HiImettiyi- 
imida20l1.2-a]pyrazinB in 50 ml of dimethylamlne (2M solufion In tabahydrofuran) are added 0.17 g 
(0.76 mmol) of palladium(ll) acetate and 0.8 g (3.1 mmol) of iriphenylphosphlne. The mixture is trans- 
fen'ed to an autoclave and cartjonylated (B bar carbon monoxide pressure. 120 "C) for 16 h. The reac- 
tion mixture is cooled down, evaporated and the retidue dissolved in dichlonomettiane. The organic 
phase Is exbBCtad wilfi saturated aqueous ammonium diloride solution, dried over anhydrous magne- 
slum sulfate and evaporated. Purification of the residue by column chromatography on silica gel using 
light petroleum ether/ethyl acetate (1:1. vfy) yields 1 .22 g (66 %) of Ihe tttle compound as a colouriess 
5dnd(m,p.174X). 

e. B-(2-Ethyl-e-metliyl-benzylamIno)' 2,3-dlm©thyl-lmIdaRoI1,2-alpyrazine-6-carbaKyllc acid 

To a solution of 4.0 g (10.0 mmol) of ethyl B-(2-elhyi-e-methyI-ben2ylamIno)- 2.3-dimethyl-lm|dazD[1.2- 
a]pyrazine-6-carboxylate in 40 ml of dio)@ne are added B ml of 2N aqueous sodium hydroxide solution. 
After 1 h at BO 'C, the reaction mixture is evaporated to half of Its volume and the pH Is adjusted to 6 by 
the addition of 6N hydrochloric acid. The thick precipitate is collscted, washed with water and dn'ed in 
vacuo over phosphorus pentoxide to yield 3.52 g [95 %) of the title compound as a colourless solid 
(m.p.230 'C). 

7. 8--(2-Clhyl-6-niethyl-benzylamlno)-&<pyrrolIdinocarbor)yO« 2,3-dimethyl4mida£0[1>2-a]pyi«ine 

To a suspension of 0,5 g (1.48 mmol) of S-(2-Blhyl-e.methyl-benzyIamlno)-2.3-dlmethyl-Imlda2o[1^- 
a]pyra2inQ-6-carboxylIc add In 10 ml of dlchloromethane are added 0.7 g (2.2 mmoi) of 0-(1 H- 
benzpbiaOTH-yD-N.N.N'.N'-tetrameihyluronium tetrafluoroborate (TBTU), After 30 min 0.5 ml (B mmol) 
of pyiToUdlne are added and the mixture is stlned for 7 b- The reaction mixture is extracted with 2N 
aqueous sodium hydroxide solution, the organic phase is separated, dried over anhydrous magnesium 
sulfate and evaporated. Purification of the residue by column chromatography on silica gel using di- 
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chroromethane^methanol (20:1 , vfv) and crystalHzafion from ethyl acetate/rv-heplane yields 0.45 g (7a 
%) of the title compound as a cdourless solid (m.p. 197 ''C). 

B. ftK2^Etliyl-6-methyl-benzylamino)- 2,3*d]methyl-imidaMn>24]pyrazlne-6-cariioxamlde 

To a suspension of 1 .02 g (3 mmo)) of 8-(2-ethyl-6-fneAyl'-benzylamino)« 2.3<flmeOiyi-imidazo[l,Z- 
alpyrazine-O^carboxyllc ac^'d in 20 ml of dlchloromethane are added 1 .61 g (5 mmol) of 0-(1 
benzotrtazof-1-yl)-N»N,IM'.N'-tetramethyluronlum tetrafluqroborate (TBTU). After 30 mln ammonia gas is 
passed over the mixture. After 1 ti, a further amount of 1.0 g (3.1 mmol) of TBTU is added. Stinlng is 
continued for 1 h at room temperature and finally 1 h under reflux. The reaction mbdure Is extracted 
wfih 2N aqueous sodium hydroxide solution, the organic phase Is separated, dried over anhydrous 
magnesium sulfate and evaporated. Punfication of the residue by column chromatography on silica gel 
using di^loromethanefrnelhanol (20:1, v/v) and crystairization from ethyl aoetataAn-heptane i^elds 0.B7 
g (66 %) of the title compound as a colourless solid (m.p. 227 ^C). 

9. 8K2*^Ethyl«6«metfiy|-benzyiammo)"&-(niethyiainlnocarbonyO- 2.3*dlmethyl4midazo[1,2- 
a]pyrazlne 

To a suspension of 1 .02 g (3 mmol) of 8-(2-ethyh6-me(hyl-b«izyIamfno)- 2i3-dimethyHmUlaa[1 .2- 
a]pyradne-e-carboxylle add In 20 ml of dlchlorom^ane are added 1 .61 g (5 mmol) of 0-(1 
benzotrla2ol-1-yl)-N,N,N'.N -tetramethyluronium tetrafluoroborate (TBTU). After 30 mln stimng at room 
temperature 1 ml (8 mmol) of methylamlne [SM in ethanol) is added. After 1 h, a further amount of 0.5 
ml (4 mmol) of methylamlne (BM in ethanol) Is added and stlm'ng Is continued fpr 16 h. The reaction 
mtxiure Is extracted with 2N aqueous sodium hydroKlde solution, the organic phase is separated, dried 
over anhydrous magnesium sulfate and evaporated. Puifflffltion of the residua by column chromatog- 
raphy on silica gel u^g ethyl acetate/light petroleum ether (1 :1, v/v) and ciystalllzatlon fknm ethyl aoe- 
tate/n-heptane yields 0^0 g (94 %) of the tttle compound as a colourless solid (m.p. 120 "C). 

10. 8-(2-Ethyl^«methyl-benagrlamino)«6^:2«metlio3cyethylaminocarbonyl)- Z»3«dim6thyl- 
imldazon »2-a]pyra2lne 

A solution of 1 .0 g (2.73 mmol) of ethyl 8-(2-ethyl-6-methyl-benzylamino)- 2,3-dImethymmldazo[1»2- 
a]pyrazlne-e-carboxylate in 1 0 ml of 2-metho)9ethylamlne is heated under reflux for 20 h. The reacHon 
mixture Is diluted with water and extracted with dichloromefliane. The organic phase is dried over anhy^ 
drous magnesium sulfate and evapoieted. Purification of the residue by column chromatography on 
silica gel using e&\y] acetate/light petroleum ether (1 :1 ^ vfv) and crystellteatlon from dlisopropyl ether 
yields 0.53 g (49 %) of the tlUe compound as a colourless solid (m.p, 1 1 1 ''C). 
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11. 8K2<Clhyl-6<mefhyl-bBnzylamino)«8^24iydrogvefhylam 2,3-tiImethyl- 

A suspension of 1 .1 g (3 mmol) of ethyl tKZ-ethyf-e-^elhyl-benEyJamlno)- 2,3-dImethyf-lmlcla2D[1 ,2- 
alpyrazlne-e-carboxylate In 10 ml of 2-amInoelhanol Is heated to 8D '^C for 30 min. The reacHon mixture 
Is diluted with an additional amount of 10 ml of 2-^lnoethano| and tha temperature fs raised to 100 'C. 
After 1 h. tha reaction mMure (s cooled down and the precipitate la colled^ and washed with water. 
The colouriess solid fs dried In vacuo over pho^horus pentoxide to yield 1 .04 g (91 %) of the title com- 
pound (m.p. 229 "G). 

12. a-(24Ethyl-6'methyi-benzylam!ne).6-(hydroxymetnyl)- 2,3-dlmethyl-lmldazo(lr2-a]pyrazlne 

To a suspension of 0.31 g (8.2 mmol) of lithium aluminium hydride In 10 ml of dried tetrahydrolijran is 
slowly added a soludon of 1 .0 g (2.7 mmol) of ethyl 8-(2-ethyl*€-methyl-ben2ylamIno)- 2.3-dtmelhyl- 
lmldazo[1^-a]pyFazlne-6-carboxylate m 20 ml of tetrahydretiiren at 0 "C, After 1 h at 0 ^'C, the reaction 
mixture fs carefvlly hydrolyzed with 0^ ml of water, 0.4 ml of 6N sodium hydroxide solution and 1 ml of 
water. After 1 h at room temperature, anhydrous magnesium sulfate is added and the reaction mixture 
is filtered trough Gelrte. On evaporation of tha filtrate, a precipitate is obtatned which fs washed wnth 
diethyl ether and dried In vacuo to yield 0.77 g (87 %) of the title compound as a colourless solid (m.p. 
166 -C), 

13. 8<2-Ettiyl-6*methy!-benzylamino)-6-(meffiaxymethyi)-2»3-dI^^ 
hydrochloride 

To a suspension of 0.5 g (1.54 mmol) of 8-(2-eIhyl-6-methyl-ben2ylamino)-6-hydroxymeihyI-2,3- 
dimethyl-imidazD[1i2-a]pyrazine in 5 ml of absolute N,N-dImethyIfonnamideare added 0.18 g (4.5 
mmol) of sodium hydride (60 % w/iv dispersion in minerel on) In portions at room tmiperature. After 30 
min. 0,1 2 ml (1 .85 mmol) of methyllodid© are slowly added. After 30 mfri, the reaction mixture is care- 
fully hydrolyzed with saturated aqueous sodium hydrogen carbonate solution and axfiredsd with dl- 
chtort)methane. The organic phase Is dried over anhydrous magnesium sulfiate and evaporated, Purifi- 
cation of the residue by column chromatography on eHica gel using ethyl acetate/Hght petroleum ether . 
(1 :4, Wv^) yields 0.18 g of a colouriess oil which Is dissolved in dichioromethane and treated with hydro- 
gen Chloride (1.5M in diethyl ether). Evaporation of all volatiles yields 0.12 g (21 %) of the title com- 
pound as a colouriess solid (m.p. 177 ''C). 
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Commercial ufillly 

The compounds of the fomiula 1 and ttielr salts have valuable phamiacologlcal prapertiee \iiAiich malca 
them commertially utilteable. In partloular, they exhibit marked TnhibiOon of gastric acid secreBon and an 
excellent gastric and intestinal protective a^n in warm-blooded animals, in particular humans. In this 
connadion, the compounds according to the invention are distinguished by a high selectivity of action, 
an advantageous duration of action, a partieuiariy good enteral acHvify, ttie absence of slgnificarit side 
effects and a large therapeufio range, 

'YSastric and intestinal protectlonr In this connection Is understood as meaning the prevention and 
treatment of gastr^ntestlnal diseases, in particular of gasfroihtsstinal inflammatory diseases and 
lesions (such as, for example, gastric ulcar, peptic ulcer, indudihg peptic ulcer bleeding, duodenal ul- 
cer, gastritis, hyperacidte or medteament-related functional dyspepsie), whidh can be caused, for ex- 
arnple. by microorganisms (e.g. Helicobacter pylor1)» bacterial toxins, medicaments (e.g. certain antiin- 
flammatories and antirheumatics, such as NSAIDs and COX-inhlbltors), chemicals (e.g. ethanol), gas- 
tric add or stress situations. "Gastric and intestinal protection" is unders,tood to include, according to 
general (knowledge, gastroesophageal reflux disease (6ERD), the symptoms of which include, but ara 
not limited to, heartburn and/or add reguiigltation. 

In their excellent properHes, the compounds according to the Invention surprisingly prove to be dearfy 
superior to the compounds l^nown from the prior art In various models in which the antiulcerogentc and 
the antisecretory properties are dstemiined. On account of these properties, the compounds of the 
formula 1 and their pharmacologically acceptable salts are outstandingly suRabie for use in human and 
veterinary medldne, where they are used, in particular, for the treatment and/or prophylaxis of disorders 
of the stomach and/or intestine. 

A further subjed of the invention are therefore the compounds according to the Invention for use In the 
treatment andAsr prophylaxis of the abovementioned diseases. 

The Invention llkev^se Indudes ttie use of the compounds according to the invention for the produdion 
of medicaments whidi are employed tor the treatment and/or prophylaxis of the abovementioned 
diseases. 

The Invention furth^more indudes the use of the compounds according to the Invention for the treat- 
ment and/or prophylaxis of the abovementioned diseases. 

A further subjed of the invention are medicaments which comprise one or mdre compounds of the 
formula 1 and/or their pharmacologically acceptable salts. 

The medicaments are prepared by processes whidi are known per se and f^Diar (o the person sidlied 
hn the art As medicaments, the phannacoioglcally active compounds according to the Invention (= ac- 
tive compounds) are either employed as such, or preferably In combination with suitable phannaceuti- 
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cal auxtllarlea or exclplents In the form of tablets, coated tablets, capsules, suppositories, patches (e.g- 
as TTS), emulsions, suspensions or solutions, the acUve compound content advantageously being 
Deween u/i ana «07b ana n oeiny puj»a»*iw lu upi^ii « piiaimowcruuwai oMmii«i«iw«M^i w»«wMy 
adapted to the active compound and/or to ttie desired onset and/or duration of action (e.g. a sustained- 
release fonn or an enteric form) by means of the appropriate selection of the ag)aiiarles and exciplents. 

The auxiliaries and exciplents wmich are suitable for the desired phamiarautlcal fonnulations are known 
to the person skilled in the art on the basis of his/her expert knowrtedge. In addition to solvents, gel- 
fbnning agents, suppository bases, tablet aiwljlarles and other active compound excipienfe. It Is possi- 
ble to use, for example, antloxidanls, dfspersants, emulslflers, antifbamSr flavor corrigents, 
pfBsen^ttves, soIublHsers, colorants or, In particular, permeation promoters and complexing agents 
(e.g. cyclodextrlns). 

The acHve compounds can be administarad orally, parenteraiiy or percutaneously. 

In general, it has proven advantageous In human medicine to administer the acBve compound($) in the 
case of oral administration In a dafly doso of approximatBly 0.01 to approxirnately 20, preferably 0.05 to 
5. In particular 0.1 to 1 .5, mg/kg of body wefght. If appropriate In the fbnn of several preferably 1 to 4, 
^dividual doses to achieve the desin»i result In 4ie case of a parenteral treabment, similar or On par* 
ticular in the case of the Intravenous administration of the active compounds), as a njle. lower doses 
can be used. The establishment of the optimal dose and manner of administration of the acBve com- 
pounds necessary In each case can easily be canled out by any person skilled In the art on ttie basis of 
his/her expert knowledge. 

If the compounds accortling to the Invention and/or their salts are to be used for the treatment of the 
abovementloned diseases, the phannaceuttcal preparations can also contain one or more pharmaco- 
logically acOve constituents of other ginups of medicaments, for example: tianqullllzers (for example 
from the group of the benzodiazepines, for example diazepam), spasmolytics (for e>^ple, bietamiver- 
Ine or camylofine), anticholinergics (for example, oxyphencycllmlne or phencarbamlde). local anesthet- 
ics, (for example, tetracaine or procaine), and. If appropriate, also enzymes, vitemihe or amino acids. 

To be emphasized In this connection is in particular the combination of the compounds according to the 
fnventkin with pharmaceuflcals which Inhibit artd secretion, such as, for example, Ha blockers (e.g. 
eimetldlne. ranitidine), H*AC ATPase Inhibitors (e.g. omeprazole, pantoprazole), or further with so- 
called peripheral anticholinergics (e.g. plrenzeplne, telenzepine) and with gastrin antagonists with the 
aim of Increasing the principal action in an additive or super-additive sense and/or of eHminating or of 
decreasing the side effects, or further the combination with antibaclfirially active substances (such as, 
for example, cephalosporins, tetracyclines, penicillins, macrolldes, nitrolmldazoles or alternatively 
bismuth salte) for the control of Helicobacter pylori, SuftaWe antibacterial co-components which may be 
mentioned are, for example, mezlocillin, ampjcillin, amoxiclllln, cefalothin, ceftwdtin, ceibtaxime, 
Imlpenem. gentamycin, amikacin, erythromycin, ciprofloxacin, metronidazole, darithromydn, aeithromy- 
dtn and combinations thereof (fbr ejrample clarithromycin + metronidazole). 
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In view of their exceriant gastric and intestinal protection action, the compounds of formula 1 are suited 
for a free or fbrad comblnatfon with those medicaments (e,g. certain antOnflammatorles and antirheu- 
matics, such as NSAIDs), which are imown to have a certain ulcerogenic potency. In addWon* the com- 
pounds of formula 1 are suited for a tree or fixed combination with motHHywodllVino druBs. 
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Pharmacoloav 

The excellent gastric protective action and the gastric acid secretion-inhibiting action of the compounds 
according to the Invention can be demonstrated in investigations on animal experimentel models. The 
compounds according to the Invention Investigated in the model mentioned bdow have been provided 
with numbers whidi conespond to the numbers of these compounds in the examples. 

Testing of the secretion^inhib ltina acHon on the perftisad rat stomach 

In Table A which follows, the Influence of the compounds according to the invenQon on the 
pentagastrin-stlmulated acid secretion of the perfused rat stomach after Intraduodenal administration in 
vivo is shown. 

Table A 



Example 


Dose 


Inhibition of 


No. 




acfd secretion 




i.d. 


(%) . 


S 


1 


49 ' 


13 


1 


/ 46 



Methodoloov 

ThQ abdomen of anesthetized rats (CD rat fmalo, 200-260 g; 1 *5 g/Kg Km. urethane) was opened after 
tracheotomy by a median upperabdominal incision and a PVC catheter was fixed transorally in the 
esophagus and another via the pylorus such that the ends of the tubes just projected into the gastric 
lumen. The catheter leading from the pyiorvs led outward Into the right abdominal wall through a side 
opening. 

After thorough rinsing (about 50-100 ml), urami (37"C) physiological Nad solution was conWuously 
passed through the stomach (0.5 ml/mln, pH B.B-6,9; Braun-Unita I). The pH (pH meter 632, glass elec- 
trode EA 147; = 5 mm, l^etrohm) and, by titration with a freshly prepared 0.01N NgOH solution lo 
pH 7 (Doslmat BBS Metrohm), the secrated HCI were determined in the efflMent fn ea* case collected 
at an inten;al of 1 a minutes. 

The gastric secretion was sOmulatad by continuous infusion of 1 (ig/lcg (^ 1.69 mt/h) of l.v. pentagastrin 
(left femoral vein) about 30 min after the end of the operation (l.e. after determination of 2 preliminary 
fractions). The substances to be tested were administensd Intraduodenally in a 2.5 ml/kg liquid volume 
60 min after the start of the continuous pentagastrin Infiision. 

The body temperature of the animals was Kept at a constant 37,8-38''C by infrared inBdiation and heat 
pads (automatic, stepless control by means of a rectal temperature sensor). 
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Patent claims 

1 . Compounds of the formula 1 




(1) 



In which 

R1 ' is hydrogen, l-4C-alKyl. 3-7C-^loalkyl. 3-7C-cycloalkyl-1-4C-alkyl, MC-alkoo^, 1-4C-alkoxy^ 1- 

4C-al|^, m>C-eIkaxycarbonyli 2-4C-alKenyl* 2-4C-alkynyl» fluoro^1-4C-an^ or hydrax)r-1-4C- 

alkyl, / • 

R2 19 hydrogen. l-AC-alKyi, aryl, S-TC-cydoallcyl. 3-7C-cyc|oalKyl-1-4C-aIKy|, 1-4C^lkoxycBrbonyl, 

hydroxy-1^C-alKyt, fluoro-1-4C-aIkyl, halogen, 2-4C-alkanyl. 2-4C-alkynyl, amino, mono- or dM- 

4C-alkytanifno-1-4C-alKyl or c^nomethyl. 
R3 Is halogen, fluon;»-l-4C-alkyl, Z-4C-alicenyl, 2^C-a!kynyl, carboxyl, cyano, 1-4C-alkoxycait>onyl» 

hydraxy-1-4C-alkyl, 1-4C-aikaxy^1-4C^lkylp 1-4C-alko;^-1-4C-alkoxy*1-4C-alky!. fluoro-1-4C- 

alkoxy-1-4C-£dM or the group -CO-NR31 R32, 

where 

R31 [8 hydrogen, hydroxyl. 1-7C-alkyl. hydroxy-1-4C-alkyl or 1-4C-alkoxy^1-4C-aiKyl and 
R32 Is hydrogen, 1-7&-all^, hydroxy^1-4C-aiKyl or 1-4C-alko^1-4C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 
pfperidino, piperezino, N*1-4C-elkylpiper92dno ormorphottno gnciup^ 
X rs O (ox}^en) or NH and 

At is a mono- or bi^llc aromafic residue, substituted by R4. R5. R6 and R7» which ts selected from 
the group consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, tmldazolyt. l^,3«tr]azolyf, indolyl, ben- 
zimldazolyl. fiiryl, benzofupyl. thienyi, benzothlenyl, thiazolyl, isoxazolyU pyrldinyl. pyrimidinyl, 
chlnoilnyl and Isochlnol'myl, 
wherein 

R4 is hydrogen. 1-4C-alkyl. hydroixy^1-4C-alkyl. MC-alkoxy, Z-4C-alkenyloxy, 1-4C-alkylcarbo- 
nyl, oarboxy, 1-4C-alkoxyc8rbonyl, cart>099ui^o«lkyl. 1-4C-e1ko;^Brbonyl^1*4C"alkyt, halo- 
gen* hydrodQT. aryl, aiyl'-1-4C-angfl, aryl-oxy, aryl-l-4C-a!koxy, trlfluoromethyl» nitro, amino, 
mono- or di-1-4C-all^mlno. 1*4C-alkytcarbonylam!no, l-4C-aiko)^carbonylamino. 1-4C- 
alko)iy-1^C-alkQxycarbonylamino or sulfonyl, 
in which 
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aryl is phenyl or substituted phenyl with one, two or three Identical or diffierent $ubstituents 
from the group of 1-4C-alkyir 1-4C-alkoxy, carboxy, 1«4C-alkoxycart)onyl, halogen, trifluoro- 
rtittinyiv riiira. mnuononiwiu^y, Dyurg^iy anu cyanu, 
R5 is hydrogen, 1-4C-all^. 1-4C-alkoxy. 1-4C-a!ko)9carbonyl, halogen, trtfluommethyl or hy- 
droxy! 

RSfs hydrogen, 1-4C-alkyl, 1-4C-alko)y, hydnn^ or halogen and 
R7Is hydrogen. MC-alicyl or halogen, 
and the salts of these compounds. 

2. Compounds of formula 1 according to claim 1 , in which X is O (oxygen). 

3. Compounds of formula 1 according to claim 1 , in which X Is NH. 

4^ Compounds of the formula 1 according to daim 1, characterized by the formula 1-1 




in which 

R1 Is hydrogen or 1-4C-alkyt, 
R2 Is hydrogen or 1-4C-alKyl, 

R3 Is halogen, carboxyl, 1-4C-alko)^carbonyl, hydro;^-1^C-atky|, 1-4C-alkD^1-4C-alkyt or the 
group -CO-NR31R32i 
where 

R31 Is hydrogen. 1-7C-all<yl, hydro)v*1-4&aIkyl or 1-4C-a]ko;^-1-4C-allqrt and 
R32 is hydrogen or 1-7C-allcyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino. 

piperldino, piper^zlno, N-1-4C-alkylpIperazino or morpholino group, 
R4 is hydrogen. 1-4C-alkyl. hydroxy^1-40alkyl, MC-alko)^, 1-4C-alkoxycarbonyl« trifluoromethyi, 

amino, mono- or di-1-4C-aikylamino, 1-4C-aiky|carbonylamino, MC-alkoxycarbonylamlno or 1- 

4C-aIkoxy-1-4C-a|koxycarfaonylamlno, 
R5 is hydrogen, 1 •4G-alkyl or l-4C-alKoxy and 
X Is O (o;cygen) or NH, 
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and the salts of these oompolinda. 

6. Compounds oT the formula 1-1 according to daim 4, in which ' 
R1 Is 1-4C^lky|, 
R2 IsMC-QikyI, 

R3 is carbo)^, 1*4C-anco9(yoarhonyt, hydroxy^1-4C-alkyl< 1-4C>alkDxy^1-4C-alkyl or the group -CO- 
NR31R32. 
Where 

Rai is hydrogen, 1-7C-allcy|, hydroxy-1-4C-aUcy| or 1-4C-alkoxy^1-4C-aII^ and 
R3Z \s hydrogen or l-TC-alkyl, 
or where 

R31 and R32 togetJier, Indqding the nfirogen atorn to which both are bonded, Br& a pynrolidino, 

pipeiidtno, plperazlho, N-1^C-allq^piperazIno ormorphollno group, 
FM. Is hydrogen, 1-4C-alKyl. hydro3Qf-1-4C-aIkyI. 1-4C-alkoxy. 1-4C-aIkoxycarbonyl, trifluoromethyl. 

amino, mono- or di-1-4C-alKylamino, 1-4C-alkyIcarbonylamino, 1*4C"alkoxycarbonylamIno or 1- 

4C-a]Ko)v-1 -4C-alkDxycgrbonyfamino, ' 
RB Is hydrogen, 1 -4C-alkyl or 1-4C-aikoxy arui 
X Is O (oxygen) or NH, . ' 

and the salts of ttiese compounds. / 

6. Compounds of the fonngia 1-1 according to daim 4, in which 
R1 is 1-4C^lkyl. 

R2 is l-4C-alkyl. 

ra is carbQ?vl. 1-4C-alkoxycaTbonyl, hydroxy^1-4C-alkyl, 1-4C-alkoxy-1^C-alky) or the group -CO- 
NR31R32, 
where 

R31 18 hydrogen, 1-4C-all<yl, hydroxy-MC^Ikyi or 1-4C-alkaxy-1-4C-all^ and 
R32 Is hydrogen or l-4C-alkyl. 

R4 is 1-4&en<yi or l-4C-alkylcaitionylamino. 
RS is 1-4C-alkyland 
X is O {oxygon) or NH, 
and their salts. 

7. Compounds of ttie foninula 1-1 according to daim 4t in which 
R1 is 1-4C-alkyi. 

RZ Is 1-4C-alkyl. 

R3 is carbo)cyl, M&«lkoxycarbonyl, hydroxy^1-4C-'a|kyl. 1-4C-alko9g^1-4C-alkyl or the group -CO- 
NR31R32, 
where 

i^l is hydrogen, 1-4C-allcy| or hydroxy-1-4C«€lKyi and 
R32 Is hydrogen or 1«4C-alkyl, 
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R4 isl^C-alKyl. 
R5 [s 1-40alkyl and 
X is O (oxygen) or NH, 
and their salts, 

B. A medicament comprising a compound as claimed In claim 1 and/or a pharmacologically accept- 
able salt thereof together wHh customary pharmaceutical auxHiarf es and/or e)»lp{ents. 

9. The use of compounds as claimed In dalm 1 and their pharmacologically acceptable salts for the 
prevention and treatment of gastrointestinal disorders. 

10. The use of compounds as claimed in dahi 1 and their pharmacologically acceptable salts for the 
production of medicaments which are suited for the prevention and treatment of gastrointestinal disor- 
ders. 
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Abstract 

The Invention relates to S^ubstitutsd Imfdazopyrazines of formula 1. tn which the eubstituents and 
symbols have the meanings Indicated in the description. The compounds have gastric secretin inhibit- 
ing and excellent gastric and intestinal protective adton properties. 
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